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PREFACE. 

The  Sectional  Committee  on  Automobile  Parts  was  appointed 
by  the  Main  Committee  at  their  meeting  on  July  i8th,  1Q12,  for  the 
purpose  of  dealing  with  the  various  details  in  connection  with  the 
Standardisation  of  the  Automobile  Parts  referred  to  the  Committee 
by  the  Society  of  Motor  Manufacturers  and  Traders  Ltd,  Eleven 
Sub-Committees  have  been  formed  under  the  Sectional  Committee, 
upon  which  additional  members  having  special  knowledge  of  the 
matters  to  be  dealt  with  by  the  various  Sub-Committees  have  been 
co-opted. 

In  January,  191 5,  a  Committee  was  appointed  by  the  Institution 
of  Automobile  Engineers  to  prepare  representative  Specifications  for 
Steels  suitable  for  use  in  Automobile  Construction  with  a  view  to 
their  submission  to  and  adoption  by  the  Engineering  Standards 
Committee  as  the  British  Standard  Specifications  for  this  class  of 
material.  The  Institution  Steels  Committee,  of  which  Mr.  Pomeroy 
acted  as  Chairman,  and  Mr.  Basil  Joy,  the  Secretary  of  the 
Institution,  officiated  as  Secretary,  was  constituted  as  follows  : — 

LiEDT.-COL.  R.  K.  BAGN-ALr.-"\YiLD,  R.E.  (Aeronautical  Inspection  Dept.,  "War  Office). 

Mr.  Hy.  Breaelet.  1 

Mr.  J.  H.  S.  DiCKENSOX  (Vickers  Ltd.).  |  Steel 

Mr.  D.  Flathee  (W.  T.  Flather,  Ltd.).  [        Manufactunrs. 

*Mr.  p.  E.  Henshaw  (Kayser,  Ellison  &  Co.,  Ltd.).  J 

Dr.  "W.  H.  Hatfield  (.Jno.  Crowley  &  Sons,  Ltd.).  Manufacturers  of 

Small  Casthvjs. 
Mr.  a.  E.  Berrimax  (Daimler  Co.,  Ltd.).  1 

Mr.  L.  Coatalex  (Sunbeam  Motor  Car  Co.,  Ltd.).  !  Automohilc 

Mr.  L.  H.  Pomeroy  (Vauxhall  IMotors  Ltd.).  [        Manufacturers. 

Mr.  a.  a.  Remingtox  ("Wolseley  Motors,  Ltd.).  j 

Mr.  C.  a.  Clarke  (Thos.  Smith's  Stamping  Works).  \ 

Mr.  W.  a.  Landells  (Deritend  Stamping  Co.).  (.    <^iamners 

Mr.  a.  Stubbs  (Smethwick  Stamping  Co.). 

Mr.  C.  F.  H.  Tredgold  (Huglip^-.Tohnson  Stampings,  Ltd.).  / 

The  Specifications  were  transmitted  by  the  Institution  Steels 
Committee  to  the  Engineering  Standards  Committee  with  the  request 
that  they  be  communicated  to  the  principal  makers  of  the  steels  dealt 
with  for  their  criticisms.  The  comments  received  were  considered 
in  conjunction  with  the  Specifications  at  a  joint  meeting  of  the 
Engineering  Standards  Automobile  Sub-Committee  F  and  the 
Institution  Steels  Committee. 

*  Succeeded  Mr.  H.  Francis  (Kayser,  Ellison  &  Co.,  Ltd.\  Deccml  er,  1915. 
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The  question  of  including  some  form  of  impact  test  in  the 
Standard  Specifications  was  considered,  and  it  was  felt  that  though 
some  such  lest  would  ultimately  be  of  great  value,  the  present  want 
of  knowledge  and  e.\])criencc  of  the  subject  and  the  diverse  views  as 
to  how  the  test  should  be  carried  out  make  it  undesirable  to  include 
such  tests  in  the  Specifications  for  the  present. 

The  Committee  are  aware  that  other  Alloy  Steels  than  those 
dealt  with  are  in  use  at  the  present  time,  but  desire  to  point  out  that 
the  issue  of  Standard  Specifications  is  not  intended  in  any  way  to 
preclude  the  employment  of  these,  but  merely  to  provide  such  a 
choice  of  steels  of  definite  composition  as  will  meet  the  present 
general  requirements  of  Automobile  construction. 

In  June,  191 5,  a  Research  Committee  was  formed  jointly  by 
the  Institution  of  Automobile  Engineers  and  the  Society  of  Motor 
.\fanufacturers  and  Traders  Ltd.,  and  this  Committee  is  proceeding 
with  further  investigations  into  the  various  physical  properties  of  the 
Standard  Automobile  Steels  dealt  with  in  this  Report  and  of  factors 
governing  testing  procedure  in  connection  therewith. 

This  Report  was  adopted  by  the  Sectional  Committee  on 
Automobile  Parts  at  their  meeting  on  February  iSth,  191 6. 

This  Report  was  approved  by  the  Main  Committee  at  their 
meeting  on  March  24th,  191 6. 

H.  C.  L.  HOLDEN, 

Chairman  of  Sectional  Commiiiee  on  Atitotnoln'/e  Parts. 
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Note. —  Tlie  Association  desires  to  call  attention  to  the  fact  that  these  Specifications 
are  intctided  to  iticlude  the  technical  provisions  necessary  /or  the  supply  of  the 
tnaterial  herein  referred  to,  but  do  not  purport  to  include  all  the  necessary 
provisions  of  a  Contract. 

BRITISH  ^ 

STANDARD     SPECIFICATIONS 

FOR 

WROUGHT    STEELS 

FOR 

AUTOMOBILES.  lo 


DEFINITIONS     OF    TERMS     USED     IN     THESE     SPECIFICATIONS. 

Normalising. 

1.  Normalising    means    heating   a    steel    (however    previously 
treated)   to   a   temperature  exceeding   its  upper  critical  range   and 
allowing  it  to   cool  freely  in   the  air.      The  temperature   shall   be   13 
maintained  for  about   15  minutes  and  shall  not  exceed  the  upper 
limit  of  the  critical  range  by  more  than  50°  Centigrade.  '  ; 

Annealing. 

2.  Annealing  means  re-heating  followed  by  slow  cooling.  Its 
purposes  may  be  : —  20 

{a)  To  remove  internal  stresses  or  to  induce  softness  in 
which  case  the  maximum  temperature  may  be 
arbitrarily  chosen. 

{b)  To  refine  the  crystalline  structure  in   addition  to  the 

above  {a),  in  which  case  the  temperature  used  must   25 
exceed  the  upper  critical  range  as  in  normalising. 

Hardening. 

3.  Hardening  means  heating  a  steel  to  its  normalising 
temperature  and  cooling  more  or  less  rapidly  in  a  suitable  medium, 
e.g.,  Water,  Oil  and  Air.  30 

Tempering. 
$.  Tempering  means  heating  a  steel  (however  previously 
hardened)  to  a  temperature  not  exceeding  its  carbon  change  point 
with  the  object  of  reducizig  the  hardness  or  increasing  the  toughness 
to  a  greater  or  less  degree.  This  operation  may  usually  be  followed  -55 
either  by  slow  cooling  or  water-fjuenching  without  materially  affecting 
the  final  result. 

Cementing. 

5.  Cementing  means  heating  a  steel  above  its  normalising- 
temperature  in  a  medium  which  will  increase  the  carbon  content. 
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Core. 

6.  The  Core  of  a  case-hardened  bar  is  the  interior  portion  of 
the  bar  which  is  substantially  unaffected  in  composition  by  the 
cementing  process. 

Refining.  5 

7.  Refining  means  re-heating  a  steel  to  its  normalising 
temperature  and  is  usually  followed  by  quenching. 

Tensile  Brealiing  Strength. 

8.  The  Tensile  Breaking  Strength  is  the  greatest  load  sustained 

at  any  time  by  the  loaded  test  piece,  expressed  in  tons  per  square   lo 
inch  on  the  original  area  of  the  test  piece. 

Yield  Ratio. 

9.  The  Yield  Ratio  is  the  Ratio  between  the  yield  stress*  and 
the  tensile  breaking  strength. 

Elongation.  25 

10.  The  Elongation  per  cent,  is  the  difference  between  the 
original  and  the  fractured  gauge  length  expressed  as  a  percentage  of 
the  original  gauge  length  of  the  test  piece. 

Reduction  of  Area. 

11.  The  Reduction  of  Area  per  cent,  is  the  difference  between   20 
the  original  and  fractured  areas  expressed  as  a  percentage  of  the 
original  area  of  the  test  piece. 

GENERAL    CLAUSES. 
Quality  of  Material  and  Tests  to  be  complied  with. 

12.  The  Wrought  Steels  dealt  with  in  these  Specifications  shall   25 
comply  in  all  respects  with  the  requirements  herein  laid  down,  and 
may  be  subjected  to  both  the  chemical  analysis  and  the  check  tests, 
unless  it  is  specified  in  the  enquiry  that  the  check  tests  only  will  be 
applied. 

Tests  by  Chemical  Analysis.  30 

13.  The  Maker  shall  supply  at  his  own  expense  an  analysis 
of  the  steel  when  required  so  to  do  by  the  Purchaser  or  by  the 
Engineer,!  but  samples  may  also  be  taken  from  the  finished  bars 
by  the  Purchaser    or  by  the   Engineer  or    Inspector!    and  at  the 

*The  Yield  Stress  (or  Yield  Point)  shall  for  the  par]iose  of  these  Specifications    35 
be  the  load  per  square  inch,  at  which  a  distinctly  visilile  increase  occurs  in  the 
distance  between  the  t^auge  points  on  the  test  piece,  observed  l)y  using  dividers  ; 
or  at  which  when  the  load  is  increased  at  a  moderately  fast  rate  there  is  a  distinct 
drop  of  the  testing  machine  lever,  or,  in  hydraulic  machines,  of  the  gauge  finger. 

t  Theword  *"  Engineer"  throughout theseSpccificationsshallmean  theEngineer    40 
or  Engineers  supervising  or  acting  its  Engineer  or  Engineers  for  the  Purchaser. 

+  The  word  "  Inspector "  throughout  the-e  Specifications  shall  mean  any 
person  expressly  authorised  in  writing  by  the  Engineer  for  by  the  Purchaser)  to 
perform  the  dut'<>s  her-jin  referred  to  or  any  of  them. 
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expense  of  the  Purchaser  may   be    subjected  to  complete  analysis 
by  a  metallurgist  appointed  by  him. 

Heat  Treatment  of  Samples. 

a.     The  samples  selected  for    the    check    tests  shall,  before 
the    test    pieces    are    machined    therefrom,    be    subjected    to    the     5 
simple    form    of   heat    treatment    specified    for  the  check  tests  in 
order  to  ensure  accurate  comparison  of  results. 

Note. — The  heat  treatment  specified  is  not  necessarily  an  appro- 
priate one  for  the  finislied  article. 

Size  of  Sample.  10 

15.  Whenever  practicable  the    size  of    the    sample    selected 
for  the  check  tests  shall    be   at  the  time 
of    heat    treatment    il    inches   diameter. 
For  bars  having  diameters  or  sides  above 

i|^  inches  the  sample  may,  at  the  option     \(  ,0    1       J  •'  ^*\  ^^ 

of  the  Maker,  be  taken  from  the  position 
shown   in  the    sketches.      Bars  under  i^  D=^y8  ins^ 

inches  shall  be  heat-treated  the  full  size  as  rolled. 

Size  of  Test  Piece. 

16.  The     tensile    breaking    strength,    yield    ratio,    elongation   20 
and  reduction  of  area  of  the  steel  shall  be  determined  from  Standard 
Test  Piece  C  (See  Appendix,  page  23). 

Where  unavoidably  the  sample  is  too  small  to  allow  of  the 
Standard    Test    Piece    C   being   prepared,  the  smaller  dimensions 

gauge  length  _ 
chosen  shall  be  such  that  the  ratio  r ~  ^'  ^^ 

Number  of  Tensile  Tests. 

17.  Unless  otherwise  specified,  the  Purchaser,  the  Engineer 
or  the  Inspector  may  select  one  bar  from  every  batch  of  fifty  01 
part  thereof.     One  tensile  test  shall  be  made  from  each  bar  selected 

as  above.  30 

Brinell  Test. 

18.  The  Brinell  Hardness  number  shall  be  ascertained  for 
each  sample  selected  for  testing. 

The  Brinell  test  shall  be  made  on  a  clean  surface  with  a  10  mm. 
diameter  ball  and  a  pressure  of  3,000  kilogrammes  maintained  for  35 
not  less  than  15  seconds. 

The  Brinell  numeral  mentioned  in  the  Specifications  is  for  refc- 
ence  only  and  is  not  to  be  regarded  as  part  of  the  check  test. 

Maker's  Test  at  his  Works. 

19.  All  material  required  for  testing  shall  be  supplied  by  the   40 
^ilaker  free  of  charge,  and  all  test  pieces  shall  be  prepared  by  him 
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and  tested  at  his  works  and  at  his  cost  and  (if  the  Turchaser  or 
Engineer  so  desire)  in  the  presence  of  the  Purchaser  or  of  the 
Engineer  or  Inspector.  If  the  maker  fails  to  prepare  properly  the 
test  pieces  for  testing  or  to  test  the  steel  properly  at  his  works  in  the 
manner  herein  provided,  the  Purchaser  or  the  Engineer  may,  at  the  5 
Maker's  cost,  have  the  test  pieces  prepared  for  testing  and  the  steel 
tested  elsewhere. 

Additional  Tests  before  Rejection. 

20.  Should  a  tensile  test  piece  break  outside  the  middle-half 

of  its  gauge  length,  the  test  may,  at  the  Maker's  option,  be  discarded,  10 
and  another  test  be  made  of  the  same  bar.  In  all  other  cases  should 
any  of  the  tensile  test  pieces  first  selected  not  fulfil  the  tests  applic- 
able to  the  description  of  steel  to  be  tested,  two  additional  tensile 
test  pieces  may  be  taken,  and  should  either  of  them  fail  to  fulfil  such 
tests,  all  the  bars  which  the  tensile  test  pieces  represent  may  be  15 
rejected.  The  additional  tensile  tests  shall  be  carried  out  in  the 
same  manner  in  all  respects  as  the'tensile  tests  hereinbefore  required 
to  be  made  in  the  first  instance. 

Inspection. 

21.  The  Purchaser,  the  Engineer  and  the  Inspector  shall  be  20 
afforded  reasonable  facilities  to  inspect  the  manufacture  of  the  steel. 

Painting. 

22.  All  the  consignments  of  steel  ordered  to  these  Specifications 
shall,  before  delivery,  have  each  piece  painted  from  end  to  end  with 
the  specified  colour  or  colours.  The  paint  shall  be  applied  over  not 
less  than  one  side  in  the  case  of  bars  having  flat  sides  and  over  not 
less  than  one-quarter  of  the  circumference  in  the  case  of  round  bars. 

When  two  colours  are  specified  they  shall  be  applied  diagonally 
in  stripes  about  6  inches  wide. 

Arbitration.  30 

23.  In  case  any  dispute  shall  arise  between  the  parties  to  any 
contract  in  which  this  Specification  is  in  whole  or  part  incorporated 
as  to  whether  any  obligation,  requirement,  analysis  or  test  of  this 
Specification  has  been  performed,  carried  out  and/or  complied  with, 
then  such  dispute  shall  be  referred  to  the  arbitration  of  a  person  to  35 
be  agreed  upon  between  the  parties  or  failing  agreement  to  be 
appointed  by  the  Chairman  for  the  time  being  of  the  Engineering 
Standards  Committee,  provided  always  that  if  such  dispute  is  within 
the  terms  of  any  other  agreement  to  refer  or  submit  to  arbitration 
Uiis  Clause  shall  be  of  no  effect.  40 
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SPECIFICATION 

FOR 

E.S.C.  "10"  CARBON  CASEHARDENING  STEEL. 


1.    Description. 

The  class  of  steel  specified  below  shall  be  referred  to  as 
E.S.C.   "  10  "    Carbon   Casehardetiifis  Steel. 


2.    Chemical  Composition. 

Carbon  ...  ...  ...    o"o8  to  o']4  per  cent. 

Silicon...  ...  ...  ...not  over  o"2o        ,, 

Manganese     ...  ...  ...         ,,       o-6o        „ 

Sulphur  ,,       0-04        „ 

Phosphoius     ...  ...  ...         ,,       o*o4        ,, 
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3.    Check  Test. 

When  normalised  at  900°  C.  to  920°  C,  this  steel  shall  pass  in 
every  particular  the  following  check  test : —  15 

Tensile  Breaking  Strength    23  to  28  tons  per  sq.  inch. 
Yield  Ratio         ...  ...    not  less  than  50  per  cent. 

Elongation  ...  ...  „  30        ., 

JReduction  of  Area         ...  ,,  50        ,, 

The  Brinell   Hardness   Number   corresponding    to    the  above   20 
should  be  approximately  92  to  112. 


4.    Painting  before  Delivery 

All  consignments   of  the  above  steel  shall,  before  delivery,  be 
painted :  — 

Yello7v. 


25 
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SPECIFICATION 

FOR 

E.S.C.     "15"    CARBON    CASEHARDENING    STEEL. 


1.    Description. 

The  class  of  steel  specified  below  .shall  be  referred  to  as  :- 
E.S.C.   "15"   Carho7i   Casehardenin^  Steel. 


Carbon 

Silicon 

Manganese 

Sulphur 

Phosphorus 


2.    Chemical  Composition. 


o'i2  to  o"20  per  cent, 
not  over  0*20         ,, 

o"65  to  i-oo         ,, 

not  over  0*07  ,, 

o'o7         V 
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3.    Check  Test. 

When  normalised  at  8go°  C  to  920°  C,  this  steel  shall  pass  in 
every  particular  the  following  check  test  : —  15 

Tensile  Breaking  Strength  25  to  33  tons  per  sq.  inch. 

Yield  Ratio          ...          ...  not  less  than  50  per  cent. 

Elongation           ...          ...  ,,      ,,       ,,     28         ,, 

Reduction  of  Area         •••  ,,      ,,       ,.5°         )> 

The    Brinell  Hardness    Number  corresponding  to  the   above   20 
should  be  approximately  103  to  143. 


4.    Painting  before  Delivery. 

All  consignments  of  the   above  steel  shall,  before  delivery, 
be  painted  : — 

Yellow  and  Dark  Browtt  in  Stripes.  25 
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SPECIFICATION 

FOR 

2     PER    CENT.    NICKEL    CASEHARDENING    STEEL. 


1.    Description. 

The  class  of  steel  specified  below  shall  be  referred  to  as  : — 
£!.S.C.  2  per  cent.  Nickel  Casehardening  Steel. 


2.    Chemical  Composition. 


Carbon 

Silicon 

Manganese 

Sulphur 

Phosphorus 

Nickel 


o'lo  to  015  per  cent, 
not  over  o"3o 

o'25  to  o'5o 

not  over  o'o5 

)j         o'o5 

2"00  to   2*50 
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3.    Check  Test. 

When  normalised  at  850°  C.  to  900°  C.  this  steel  shall  pass  in   15 
every  particular  the  following  check  test  : — 

Tensile  Breaking  Strength  25  to  35  tons  persq.  inch. 

Yield  Ratio         ...          ...  not  less  than  55  per  cent. 

Elongation           ,,         „       30         „ 

Reduction  of  Area         ...  ,,         :>       55         >»                       20 

The   Brinell   Hardness  Number   corresponding   to    the   above 
should  be  approximately  103  to  153. 

4,    Painting  before  Delivery. 

All  consignments  of  the  above  steel  shall,   before  delivery,  be 
painted:—  2b 

Yellow  and  Red  in  Stripes. 
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SPECIFICATION 

FOR 

E.S.C.    5    PER    CENT.     NICKEL    CASEHARDENING    STEEL. 


1.    Description. 

The  class  of  steel  specified  below  shall  be  referred  to  as 
E.S.C.  J  per  cent.  Nickel  Caseha7-dening  Steel. 


2.    Chemical  Composition. 


Carbon 

Silicon 

Manganese 

Sulphur 

Phosphorus 

Nickel 


not  over  o'i5  per  cent. 

0-20 

0-40 

0-05 
475  to  575 
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3.    Check  Test. 

When  normalised  at  820°  C.  to  860°  C.  this  steel  shall  pass  in   15 
;very  particular  the  following  check  test  : — 

Tensile  Breaking  Strength     25  to  40  tons  per  sq.  inch. 
Yield  Ratio  ...  ...     not  less  than  60  per  cent. 

Elongation  ,,         ,,     .-^o 


Reduction  of  Area 


55 


20 


The  Brinell  Hardness    Number    corresponding   to    the   above 
should  be  approximately  103  to  179. 


4.    Painting  before  Delivery. 

"     All  consignments  of  the  above  steel  shall,  before  delivery,  be 
painted  : —  25 

Yellow  and  Violet  in  Stripes. 
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SPECIFICATION 

FOR 

E.S.C.     "20"    CARBON    STEEL. 


1.    Description. 

The  class  of  steel  specified  below  shall  be  referred  to  as  : —  5 

E.S.C.  ''20"   Carbon   Steel. 

2.    Chemical  Composition. 

Carbon  ...  ...  ...       o'i5  to  0*25  per  cent. 

Silicon  ...  ...  ...  not  over  0*25       „ 

Manganese  ...  ...  ...       0*40  to  o'85       ,,  10 

Sulphur  ...  ...  ...  not  over  o*o6       ,, 

Phosphorus  ...  ...  ...  ,,        o"o6       ,, 

3.    Check  Test. 

When  normalised  at  890°  C.  to  920°  C,  this  steel  shall  pass 
in  every  particular  the  following  check  test : —  15 

Tensile  Breaking  Strength  26  to  34  tons  per  sq.  inch. 

Yield  Ratio         ...  ...  not  less  than  50  per  cent. 

Elongation  ...  ...  ,,  ,,28       „ 

Reduction  of  Area         ...  „  >,     5°       ,, 

The    Brinell   Hardness  Number  corresponding    to    the   above   20 
should  be  approximately  105  to  149. 

4.    Painting  before  Delivery. 

All  consignments  of  the  above  steel  shall,  before  d-^livery,  be 
painted  : — 

Lii^hi  Brown.  25 
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SPECIFICATION 

FOR 

E.S.C.     "35"     CARBON     STEEL. 


1.    Description. 

The  class  of  steel  specified  below  shall  be  referred  to  as ; — 
E.S.C.  "35"   Carlmi  Steel. 


Carbon 

Silicon... 

Manganese 

Sulphur 

Phosphorus 


2.    Chemical  Composition. 


,    0-30  to  0"40  per  cent, 
.not  over  0*30        ,, 
0-50  to  0-85        „ 
.not  over  o'o6        „ 
o'o6 
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3.    Check  Test. 

When  normalised  at  850°  C.  to  880°  C,  this  steel  shall  pass  in 
every  particular  the  following  check  test : —  ■,  c 

Tensile  Breaking  Strength  30  to  40  tons  per  sq.  inch. 

Yield  Ratio         ...  ...  not  less  than  50  per  cent. 

Elongation  ...  ...  ,,  25        ,, 

Reduction  of  Area         ...  „  45        ,, 

The  Brinell   Hardness   Number  corresponding    to    the   above   20 
should  be  approximately  121  to  179. 


4.    Painting  before  Delivery. 

All  consignments  of  the  above  steel  shall,  before  delivery,  be 
painted : — 

Dark  Brown.  2& 
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SPECIFICATION 

FOR 

3    PER    CENT.    NICKEL    STEEL. 


1.    Description. 

The  class  of  steel  specified  below  shall  be  referred  to  as  : — 
E.S.C.  3  per  cent.  Nickel  Steel. 


2.    Chemical  Composition. 


Carbon     ... 

Silicon 

Manganese 

Sulphur    ... 

Phosphorus 

Nickel 


o"25  to  o'35  per  cent, 
not  over  0*30 

o"35  to  075 

not  over  0*04 

„         0-04 

^•75  to  3-50 


10 


3.    Check  Test. 

When  normalised  at  840°  C.  to  880°  C,  this  steel  shall  pass  in   15 
every  particular  the  following  check  test : — 

Tensile  Breaking  Strength  35  to  45  tons  per  sq.  inch. 

Yield  Ratio        ...          ...  not  less  than  55  per  cent. 

Elongation         ...          ...  ,,         ,,         24         ,, 

Reduction  of  Area       ...  ,,         ,,         45         ,,                       20 

The    Brinell    Hardness    Number   corresponding  to  the  above 
should  be  approximately  140  to  202. 


4.    Painting  before  Delivery. 

All  consignments  of  the  above  steel  shall,   before  delivery,  be 
painted  : —  25 

Red. 
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SPECIFICATION 

FOR 

E.S.C.     1'-.    PER    CENT.     NICKEL-CHROME    STEEL. 


1.    Description. 

The  class  of  steel  specified  below  shall  be  referred  to  as 
E.S.C.  i}'2  per  cent.  Nickel-Chrome  Steel. 


2.    Chemical  Composition. 


Carbon 
Silicon 
Manganese 

Sulpluii" 
Phosphorus 
Nickel 
Chromium 


o"25  to  o*35  per  cent, 
not  over  o'30         ,, 
0-35  to  o-6o         „ 

IV.)!.  uvcr  o'04  ,, 

o'04 
i"25  to  175 
075  M   i"25 
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3.    Check  Test. 


15 


\\"hen  oil-hardened  from  850°  C.  and  tempered  at  600°  C,  this 
■steel  shall  pass  in  every  particular  the  following  check  test : — 

Tensile  Breaking  Strength  not  less  than  45  tons  per  sq.  inch. 
Yield  Ratio  ...  ...  ...      not  less  than  70  per  cent. 


Elongation     ... 
Reduction  of  Area 


20 


50 


The  Brinell   Hardness   Number    corresponding    to    the    above 
should  be  approximately  179. 


4.    Painting  before  Delivery. 

All  consignments  of  the  above  steel  shall,  before  delivery,  be   25 
painted  : — 

Light  Blue. 
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SPECIFICATION 

FOR 

3    PER    CENT.    NICKEL-CHROME    STEEL. 


1.    Description. 

The  class  of  steel  specified  below  shall  be  referred  to  as 
E.S.C.  J  per  cent.  Nickel-Chrome  Steel. 


Carbon 

Silicon 

Manganese 

Sulphur 

Phosphorus 

Nickel 

Chromium 


2.    Chemical  Composition. 


o"2o  to  o"30  per  cent, 
not*  over  0*30         ,, 

0-35  to  o-6o 
not  over  0^04         „ 
o'C4 


0-45 


^  to 


6  0^ 
0-7: 
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3.    Check  Test.  2^5 

When  oil-hardened  from  820°  C.  and  tempered  at  600*  C,  this 
steel  shall  pass  in  every  particular  the  following  check  test  : — 

Tensile  Breaking  Strength  not  less  than  45  tons  per  sq.  inch. 
Yield  Ratio        ...  ...  ...  not  less  than  75  per  cent. 

Elongation  ...  ...  ...       ,,         „        15       ,,  20 

Reduction  of  Area         ...  ...       ,,         ,,       50       ,, 

The    Brinell    Hardness    Number  corresponding  to  the  above 
should  be  approximately  179. 


4.    Painting  before  Delivery. 

All  consignm.ents  of  the  above  steel  shall,  before  delivery,   be   25 
painted  : — 

Violet. 
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SPECIFICATION 

FOR 

E.S.C.    AIR-HARDENING    NICKEL-CHROME    STEEL. 


1.    Description. 

The  class  of  steel  specified  below  shall  be  referred  to  as 
E.S.C.  Air-Hardening  Nickel- Chrome  Steel. 


2.    Chemical  Composition. 

Carbon  ...          ...          ...    o'28  to  0*36  per  cent. 

Silicon not  over  0-30 

Manganese  ...          ...          ...    0*35  to  o-6o 

Sulphur  not  over  0-04 

Phosphorus  ...          ...          ...        „        0*04 

Nickel...  3*50  to  4*50 

Chromium  ...          ...          ...    i'25  ,,    175 
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3.    Check  Test.  15 

A  test  bar  of  this  steel  that  has  been  air-hardened  from  820°  C. 
shall  pass  in  every  particular  the  following  check  test : — 

Tensile  Breaking  Strength  not  less  than  100  tons  per  sq.  inch. 
Yield  Ratio         ..  ...  ...   not  less  than  75  per  cent. 

Elongation  ...  ...  ...  ,,  5        "  20 

Reduction  of  Area         ...  ...  ,,  13        ,, 

The  Brinell   Hardness    Number   corresponding    to    the   above 
should  be  approximately  418. 

The  tensile  test  piece  before  being  air-hardened  shall  have  its 
parallel  portion  machined  to  within  "02  inch  of  the  finished  diameter  25 
of  the  test  piece  and  this  portion  shall,  after  the  test  piece  has  been 
hardened,  be  reduced  to  the  required  diameter  by  grinding. 


9.    Painting  before  Delivery. 

All  consignments  of  the  above  steel  shall,   before  delivery,  be 
painted : —  30 

Green. 
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APPENDIX. 


FORMS 


BRITISH     STANDARD    TENSILE    TEST    PIECES. 
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APPENDIX. 


FORMS 

OF 

BRITISH    STANDARD    TENSILE    TEST    PIECES. 


TEST   PIECE    A. 
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Gauge  Length  G  =  8  inches. 

Parallel  Length   P  to  be  not  less  than  9  inches. 

Total  Length  T  =  About  18  inches. 


Thickness  of  Test  Piece. 

Maximum  Width  allowed. 

Over  1  in.  (0-875  i'^-) 

1  in.  (0-375  in.)  to  f  in.  (0-875  i"-) 

Under  f  in.  (0-375  in.) 

Wi  =    li  ins. 
W2  =    2    ins. 

W3  -=   2^7  ins. 

The  widths  of  the  test  pieces  for  plates  were  selected  to  comply 
with  the  two  following  conditions,  (i)  As  the  great  bulk  of  plates 
to  be  tested  are  from  f  inch  to  {.  inch  thick,  it  was  desirable  for  the 
sake  of  convenience  that  the  test  pieces  lor  such  plates  should  be  of 
uniform  width,  and,  in  accordance  with  very  general  practice,  a 
width  of  two  inches  was  selected.  (2)  With  a  test  piece  of  a  given 
form,  the  percentage  of  elongation  \^as  found  to  be  less  for  thick 
plates  than  for  thin  ones  ;  with  steel  of  the  same  quality  in  other 
respects  it  was  desirable  therefore  to  choose  widths  of  test  piece 
which  would  be  slightly  in  favour  of  the  thicker  plates.  This 
is  secured  with  the  widths  selected  for  the  Standard  Test  piece  of 
form  A. 
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TEST  PIECE    B. 
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Gauge  Length  G  to  be  not  less  than  8  times  the  diameter  d. 

With  enlarged  ends  : — Parallel  Length  P  to  be  not  less 

than  9  times  the  reduced  diameter  D. 

All  test  pieces  of  form  B  are  strictly  similar,  and  for  the  same 
hiaterial  give  the  same  percentage  of  elongation.  They  are  nearly 
similar  to  a  test  piece  of  form  A,  8  inches  in  gauge  length,  2  inches 
wide  and  #  inch  thick. 


TEST  PIECE    C. 


Gauge  Length  g  =  2  inches. 
Parallel  Length   p  to  be  not  less  than  2 
Dia.  =  0*564  inch. 
Area  =  ^  sq.  inch. 


I  inches. 


TEST  PIECE  D. 


Gauge  Length  G  =  3  inches. 
Parallel  Length  p  to  be  not  less  than 
Dia.  =  o'798  inch. 
Area  —  h  sq.  inch. 


OS 


inches. 
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Gauge  Length  G  =  3|  inches. 

Parallel  Length  p  to  be  not  less  than  4  inches. 

Dia.   =  o"977  inch. 

Area  =--  f  s(j.  inch. 

Test  Pieces  C,  D,  and  E  were  arranged  to  meet  the  very 
common  practice  of  making  test  pieces  for  forgings,  axles,  tyres, 
etc.,  of  either  \  square  inch  or  h  square  inch  in  sectional  area.  With 
the  gauge  lengths  decided  upon,  these  three  forms  are  very  nearly 
similar,  and,  for  a  given  material,  give  very  approximately  the  same 
percentage  of  elongation.  Though  not  exactly,  they  are  approxi- 
mately similar  to  the  Standard  Test  Piece  F,  and  for  the  same 
material  give  a  nearly  identical,  but  slightly  greater,  percentage  of 
elongation. 

TEST   PIECE    F. 
(For  Test  Pieces  over  i  inch  diameter.) 


Gauge  Length  G  to  be  not  less  than  4  times  the  diameter  d. 

With  enlarged  ends  : — Parallel  Length  p  to  be  not  less  than  4^  times 

the  reduced  diameter  D. 

In  some  testing  machines  it  was  found  inconvenient  to  use 
orm  B  for  bars  of  over  i  inch  in  diameter,  and  form  F  of  half 
the  gauge  length  is  designed  to  meet  such  cases.  For  a  given 
material  the  percentage  of  elongation  with  test  piece  F  is  greater 
than  with  test  piece  B>  and  this  difference  is  provided  for  in  the 
British  Standard  Specifications. 


FORM     OF     ENDS. 


In  the  case  of  the  round  test  pieces  B,  C|  D,  E  and  F,  the 

orm  of  the  ends  is  to  be  as  required  in  order  to  suit  the  various 
methods  employed  for  gripping  the  test  piece.  When  enlarged  ends 
are  used  the  length  of  the  parallel  portion  of  the  test  piece  must 
in  no  case  be  less  than  thgt  noted  on  the  diagrams, 
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8-1904.  Tramway  Poles,  Specifica- 
tion for  Tubular  

9-1909.  Railway  Rails,  Specification 

and  Sections  of  Bull  Head 

10-1904.  Pipe  Flanges,  Tables  of    ... 

11-1909.  Railway  Rails,  Specification 
and  Sections  of  Flat  Bottom 

12-1915.  Portland  Cement,  Specifi- 
cation for 

13-1910.    Steel    for    Shipbuilding, 

Specification    for   Structural 

14-1907.  Steel  for  Marine  Boilers, 

Specification  for  Structural     

15-1912.  Steel  for  Bridges,  etc.,  and 
General   Building  Construction, 

Specification  for  Structural 

16  1905.  Telegraph  Material,  Speci- 
fication for  

18  1910.  Tensile  Test  Pieces,  Forms 

of 

19-1905.  Temperature  Experiments 
on  Field  Coils  of  Electrical  Machines, 
Report  on  

21-1909.  Pipe  Threads  for  Iron  or 
.Steel  Pipes  and  Tubes,  Report  on  ... 

23-1905.  Trolley  Groove  and  Wire, 

Standards  for 

24-1911.  Railway     Rolling    Stock, 

Specifications    for     Material      used 
in  the  Construction  of — 

Part  I.     Locomotive,  Carriajr;  and 
Wagon  Axles         

,,    II.     Locomotive,  Carriage  and 
Wagon  Tyres 


\ct. 

1- 

1'- 


1,2 
1/3 


1- 

1/2 

1- 

1/3 

1'- 

12 

27 

1/- 

12 

28 

1/- 
1- 

13 
1'2 

29 

1/- 

1/4 

30 

1- 

12 

31- 

1/- 

12 

32- 

i;- 

1/2 

35- 

1/- 

1/2 

37- 

1/- 

1/3 

40 

Gratis 

-/2 

41- 

1- 

1/3 

42 

1- 

L2 

1/- 

1/2 

43 

44 
45 

1/- 

1/2 

1/- 

VI 

46 

K.-,'ort 
No. 

24  Part  III.  Laminated,  Volute  and 
Helical  Springs  and  Steel 
for  Laminated  Springs    ... 

,,  IV.  Steel  Forgings,  Blooms  and 
Castings       

,,  V.  Copper  Plates,  Rods  and 
Tubes  and  Brass  Tubes... 

,,  VI.  Steel  Plates,  Angles,  etc., 
and  Rivets  for  Locomo- 
tives, Carriages  and 
Wagons 

1906.  Limit  Gauges  for  Running 

Fits,  Report  on  Standard  Systems  of 

-1908.  Nuts,  Bolt  Heads  and 
Spanners,  Report  on         

-1909.  Steel  Forgings  for  Marine 
Purposes,  Specification  for  Ingot  ... 

-1907.  Steel  Castings  for  Marine 
Purposes,  Specification  for 

-1910.  Steel  Conduits  for  Elec- 
trical Wiring,  Specification  for  ... 

-1907.  Steel  Bars  for  use  in  Auto- 
matic Machines,  Specification  for 

-1907.  Copper  Alloy  Bars  for  use  in 
Automatic  Machines,  Specification 
for 

-1919.  Electricity  Meters,  Specifi- 
cation for 

-1908.  Cast  Iron  Low  Pressure 
Heating  Pipes,  Specification  for 
Spigot  and  Socket 

-1908.  Cast  Iron  Flue  or  Smoke 
Pipes,  Specification  for  Spigot  and 
Socket       ...         

-1909.  Steam  Engines  for  Elec- 
trical Purposes,  Report  on  Recip- 
rocating    

-1909.  Boiler  Tubes,  Specification 
l(ir  Ch.ivcoal  Iron  Lap-welded 

-1909.  Cast  Iron  Pipes  for  Hy- 
draulic Power,  Specification  for  ... 

-1917.  Sparking  Plugs  (for  Internal 
Combustion  Engines),  Report  on 
Dimensions  for  ...  

-1909.  Keys  and  Keyways,  Speci- 

ficition  foi  


/-  1/2 

/-  1/2 

/-  1/2 

/-  1;2 

/-  1/2 
12 

/-  12 

-  1/2 

-  1/2 
'-  1/2 

/-  1'2 

/-  12 

'-  1/2 

-  1/2 

-  12 

-  1/2 
/-  1/2 

'-  1/2 

■'-  1/2 


LIST     OF     PUBUCATIONS-6W/j;/««,r,/. 


Report  Post 

^r|.  Net.      iree. 

47-1914.  Sieel  Fishplates  fur  Bull 
Head  and  Flat  Boltom  Railway  Rails, 
Specification  and   Sections  of  ...       1  -       1(3 

48-1909.  Wrought  Iron  of  Smithing 
(Quality  for  Shipbuilding  (Grade  D), 
Specilication  for 

49-1909.  Ammeters  and  Volt- 
meters, Specification  for 

oO  1910.  Locomotives  for  Indian 
Railways,  Third  Report  on  (Super- 
seding Nos.  5  and  26) 

51  1913.  Wrought  Iron  for  use  in 
Railway  Rolling  Stock  ("Best-York- 
'shire"    and    Grades    A,    B   and   C), 

.Specification  for 

53  1913.  Boiler  Tubes  for  Locomotive 
Boilers,  Specification  for  Cold  Drawn 
Weldless  Steel 

54-1911.  Screw  Threads,  Nuts  and 
Bolt  Heads  for  iLse  in  Automobile 

Con->tniction,  Report  on 

55  1911.  Copper  and  Bronze  Wipe, 

Report  on  Hard  Drawn 

56-1911.  Yield  Point  and  Elastic 
Limit,   Definitions  of 

57-1911.  Small   Screws,    Report  on 

Heads  for 

58  1912.  Cast  Iron  Soil  Pipes,  Speci- 
fication for  Spigot  and  Socket 

59-1912.  Cast  Iron  Waste  and  Ven- 
tilating Pipes  (for  other  than  Soil 
Purpose-;),  Specification  for  Spigot 
and  Socket  1-       1/2 

61-1913.  Copper  Tubes  and  their 
Screw  Threads  (primarily  for 
iomestic  and  similar  work).  Specifi- 
cation for 1-       12 

62-1913.     Marine     Boiler     Stays, 

Screwing  for 1  Iratis.    -12 

63-1913.  Broken  Stone  and  Chip- 
pings,  Specification  for  Sizes  of     ...       1  -       1/2 

64  1913.  Fishbolts    and     Nuts    for 

.xailway  Kails,  Specification  for      ...       1/-       1/2 

65-1914.  Salt-Glazed  Ware  Pipes, 

Specification  for 1/-      1/2 

66-1914.  Copper- Alloy  Three-Piece 
Unions  (for  Low  and  Medium 
Pressure  Screwed  Copper  Tubes), 
.Specification  for ...         ...         ...         ...       1/-       1/2 

67-1914.  Ceiling  Roses,  Specification 

for  Two-  and  Three-Plate     1-       1/2 

68  1914.  Steel  Conductor  Rails. 
Method  of  Specifying  the  Resist- 
ance of 1  -      1/2 

69  1915.  Tungsten  Filament  Glow 
Lamps  (Vacuum  Type)  for  Auto- 
mobiles, Report  on 1/-      1/2 


1- 

12 

1- 

1.'2 

i  "1 

der 

jxt-. 

isioa. 

1- 

1/2 

1- 

1/2 

1- 

1/2 

L- 

1/3 

Grati 

s.  -;2 

1/- 

1/2 

1  - 

12 

70  1915.  Pneumatic   Tyre  Rims  for 

Automobiles,      Motor      Cycles     and 

Cycles,  Report  on         1/-       1/2 

71  1917.  Wheel  Rims  and  Tyre 
Bands  for  Solid  Rubber  Tyres 

for  Automobiles,  Report  on  Dimen- 
sions of     1'-       1/2 

72  1917.    Electrical  Machinery, 

British  Standardisation  Rules  for     ...       1/'-       12 

73  1915.   Wall  Plugs  and  Sockets, 

.Specification  for  ..         ...       1  -       1/2 

74-191 7.  Charging  Plugand  Socket, 

for    Vehicles    Propelled   by    Electric 
Secondary  Batteries,  Specification  for      1  -       1/2 

75-1916.    Steels   for   Automobiles, 

Specification  for  Wrought     1-       12 

76-1916.  Tars,  Pitches,  Bitumens 
and  Asphalts  when  used  for  Road 
Purposes,  Report  on  Nomenclature 

of  and    Specifications   for    Tar    and 

Pitch  for  Road   Purposes      1  -        1'2 

77-1916.  Electrical  Pressures  for 
New  Systems  and  Installations 

(Low  and   Medium   Pressures) 

78-1917.  Cast  Iron  Pipes  and  Special 
Castings  for  Water,  GaS  and 
Sewage,  Specification  for     

80-1917.  Magnetos  for  Automobile 

Purposes,  Report  on  Dimensions  of 

82-1919.    Starters     for     Electric 

Motors    (Face    Plate  T>-j5e).  Speci- 
fication for 

83  April,  1918,  Dopeani  Protective 
Covering  for  Aircraft,  standard  of 

Reference  for 

84-1918.  Screw  Threads  (British 
Standard  Fine),  B.S.F.,  and  their 
Tolerances,  Report  on       

85-April,  1918.  Steel  for  Aircraft 
for  Government  Purchases  in  the 
United  States  of  America,  Speci- 
fications for 

86-1919.  Magnetos  for  Aircraft 
Purposes,  Report  on  Dimensions  of 

87-1919.  Airscrew  Hubs,  Report  on 
Dimensions  for    ..         ...         

SS-1919.  Electric  Cut-Outs  .  (Low 
Pressure,  Type  O),  Specification  for 


INTERIM     REPORTS. 

C.L.  2582.  Ball  Journal  Bearings 
for  Automobiles,  Interim  Report 
on  Sizes  of  single  Row ...  Giins    -/^ 

C.L.  3750,  French  Metric  Screw 
Threads    for   Aircraft    Purposes, 

Interim  Report  on  -  r       -IS 

C.L.  7130.  Annealed  Copper  Con- 
ductors, British  Standards  for     ...  Gratis    -/2 


Gratis 

-2 

12 

1  2 

1  - 

12 

1- 

1;2 

1- 

1/2 

t;nd 

er 

Revision. 

1- 

12 

1- 

1/2 

l  - 

1/2 

Peisted  bt 
Wateelow  &  Soxs  LiMiTBD,  49,  P4.BLIAMEST  Street, 

WiSTMIKSTEE,    LOSDOU,   S.W.  1. 


